Endothelial cell/INS;-derived endothelin-1 exaggerates kidney fibrosis through ETAR activation in renal interstitial cells  by Arfian, Nur et al.
renal ET pathway. To test this hypothesis, we measured urinary ET-1
excretion, inner medullary (IM) ET receptor (ETR) expression from
mice on a NSD or 7 day high salt diet (7DHS) and the response of ET-
1 mediated epithelial sodium channel (ENaC) activity in ﬂox and
CDNOS1KO mice. ET-1 excretion was similar between NSD ﬂox
and CDNOS1KO mice (0.14 ± 0.02 and 0.17 ± 0.06 pg/day, n = 10)
and signiﬁcantly increased similarly after a 7DHS (0.60 ± 0.1 and
0.60 ± 0.08 pg/day). IM ETR expression was similar between the
mice on a NSD (~40% ETA, ~60% ETB receptors) and similarly shifted
to ~95% ETB expression on a 7DHS. Basal CD ENaC open probability
(Po) was similar (ﬂox: 0.3 ± 0.08 CDNOS1KO: 0.3 ± 0.05). Acute ET-
1 treatment signiﬁcantly reduced ENaC Po from ﬂox mice but not
CDNOS1KO mice compared to basal (ﬂox 0.1 ± 0.03 and CDNOS1KO
0.3 ± 0.05, n = 6 animals P b 0.05). In conclusion, CD NOS1 appears
not to regulate renal ET-1 production or ETR expression. However,
the mechanism of ET-1 inhibition of CD ENaC is via NOS1. We pro-
pose that the salt-dependent increase in BP and Na retention ob-
served in CDNOS1KO mice is mediated by the loss of ET signaling in
the CD.
doi:10.1016/j.lfs.2013.12.076
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Renal ischemia/reperfusion injury (I/R) is the most frequent
cause of acute kidney injury. It had been reported that endothelin-1
deletion from endothelial cells attenuates I/R injury. Heparanase
is an enzyme that degrades endothelial surface layer and induces
endothelial injury. The association between heparanase and ET-1 in
kidney I/R is still unclear. We induced hypoxic condition for 30 min
in a MS-1 endothelial cell culture using a hypoxic bag. We extracted
RNA and quantiﬁed pre-pro-ET1, heparanase, endothelial nitrite
oxide synthase (eNOS) and ICAM-1. To examine heparanase con-
tribution in I/R, we performed a kidney I/R injury model in black-six
mice (n = 7) using renal pedicle clamping for 30 min and sacriﬁced
the mice in 1, 3 and 24 h after operation. Sham-operation procedure
(SO, n = 5) was used as control. PAS was used to quantify tubular
injury score. Serum creatinine was quantiﬁed from orbital venous.
We did immunostaining for heparanase and double glycocalyx-von
Willebrand factor to elucidate the contribution of heparanase in the
early step of ischemic acute kidney injury. Western-blot was used
to analyze eNOS expression. Ischemia induced a signiﬁcant increase
of pre-proET-1 and heparanase mRNA expression that was associat-
ed with ICAM-1 elevation and eNOS reduction. In-vivo, we found
elevation of heparanase mRNA expression in the early stage of I/R
injury (1, 3 and 24 h). This is associated with increase of tubular
injury score, creatinine serum level and eNOS reduction. In a further
analysis, EC derived ET-1 signiﬁcantly reduced heparanase mRNA
(p b 0.05) expression after kidney I/R injury. In this study, we suggested
that heparanase might contribute to the ET-1 effect in inducing endo-
thelial injury in hypoxic and kidney I/R condition.
doi:10.1016/j.lfs.2013.12.077
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Kidney ﬁbrosis is a ﬁnal pathway of chronic kidney disease (CKD)
and characterized by myoﬁbroblast formation from renal interstitial
cells. The clear mechanism of how endothelin-1 and its receptors
involved in CKD cause interstitial cell proliferation is still unknown.
We performed unilateral ureteral obstruction (UUO) in vascular
endothelial endothelin-1 knock-out (VEETKO, n = 7) and WT mice
(n = 7), which were then sacriﬁced in days 3 and 14. We observed
renal ﬁbrosis, the myoﬁbroblast area, and the capillary number using
Sirius Red, α-SMA, and CD31 immunostaining. Double α-SMA and
PDGFRβ staining and quantiﬁcation were done to examine intersti-
tial cell expansion. Renal blood ﬂow was observed and quantiﬁed by
laser Doppler imaging. Western blot was done to examine α-SMA,
PDGFRβ and TGFβ1 expression. Kidney ET-1 system was measured
using ELISA and real time PCR. Double α-SMA and ETAR immuno-
staining was done to elucidate ETAR in myoﬁbroblast cells. We found
signiﬁcantly lower ﬁbrosis, myoﬁbroblast area, and TGFβ1 expres-
sion (p b 0.05) in VEETKO mice compare to WT mice. Kidney ET1 and
pre-pro ET-1 mRNA levels increased after UUO, however were
signiﬁcantly lower in VEETKO mice. VEETKO mice also had sig-
niﬁcantly lower interstitial cell expansion and myoﬁbroblast area
compared to WT mice. EC derived ET-1 deletion also improved renal
blood ﬂow and capillary number (p b 0.05) after UUO. We observed
ETAR expression in the myoﬁbroblast area and is colocalized with
PDGFRβ. EC derived ET-1 deletion attenuates kidney ﬁbrosis via
preserving the capillary and reducing interstitial cell expansion and
myoﬁbroblast formation. ETAR from interstitial cells may induce
proliferation and myoﬁbroblast formation. Targeting the ET-1 and
ETAR axes in EC and interstitial cell may give the best approach to
treat kidney ﬁbrosis.
doi:10.1016/j.lfs.2013.12.078
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